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(54) POWER STORING DEVICE 

(57)Abstract: 

PURPOSE: To improve the operability in electrolysis and generation by 
setting the flowing direction of hydrogen or oxygen and steam supplied to 
steam electrolysis at electrolysis and generation in a fixed direction. 
CONSTITUTION: In electrolytic operation, water is sent from a water tank 
36 by a pump 37, mixed with a small quantity of hydrogen in the course of a 
hydrogen line, and supplied to a reversible electrolytic cell 21 . The hydrogen 
manufactured by the electrolytic cell 2 1 and the unreacted steam are 
discharged from the outlet port of the electrolytic cell 21 , the steam is 

condensed by a condenser 33 and separated into hydrogen and water. The 1 5"^^~ri^ r VfrM 
hydrogen is pressurized by a compressor 34 and returned to a hydrogen tank ' """H-V 
30. On the other hand, oxygen system is supplied to the electrolytic cell 21 in 
a fixed flow rate. The flow rate is increased in the electrolytic cell 21 outlet 
port at electrolysis, and the flow rate is reduced in the cell 21 outlet port lower 
than in the inlet port at generation. Thus, in both electrolytic mode and 
generating mode, hydrogen, oxygen and steam absolutely follow the same 
route. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely, 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The power storage equipment characterized by to carry out the flow direction of the hydrogen supplied to the 
aforementioned steam electrolysis at the time of electrolysis and power generation or oxygen, and a steam in the fixed direction in 
the power storage equipment which manufactures hydrogen and oxygen from a steam, stores these gas temporarily, and generates 
electricity by the steam electrolysis cell equipped with the solid-acid ghost electrolyte by making the aforementioned hydrogen 
and oxygen flow backwards again in the aforementioned steam electrolysis cell. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the power storage equipment using the dump power of night. 
[0002] 

[Description of the Prior Art] When the gap of the daytime and night of power consumption is remarkable, power storage 
equipment stores the power which serves as a surplus at night for a power generation facility, for example, a deployment of a 
nuclear power station, discharges at daytime, and corresponds to a peak load. 

[0003] Although the most typical power storage equipment is a pumped storage power station, when the hydrogen which 
electrolyzes water or a steam with power night, and becomes fuel is manufactured and stored as shown in drawing 2 and power is 
needed, it is equipment which generates the aforementioned hydrogen by the fuel cell used as fuel. That is, with the power storage 
equipment through hydrogen, as shown in drawing 2 , it electrolyzes by the reversible type electrolysis cell 1 , and hydrogen and 
oxygen are manufactured, and each gas is stored in the hydrogen tank 2 and the oxygen tongue 3. At this time, water is heated by 
hydrogen and oxygen and goes into the aforementioned electrolysis cell 1 . At the time of power generation, the aforementioned 
hydrogen and oxygen are made to flow backwards from the aforementioned tanks 2 and 3, it introduces into the aforementioned 
reversible type electrolysis cell 1, the reverse action of the aforementioned electrolysis cell 1 is carried out, and it generates 
electricity as a fuel cell. At this time, in the reproduction heat exchangers 4a and 4b, the heat exchange of the hydrogen is carried 
out to a steam, and in the reproduction heat exchangers 5 a and 5b, the heat exchange of the oxygen is carried out to a steam, it 
turns into hot hydrogen and oxygen, respectively, and flows into the aforementioned electrolysis cell 1 . The generated steam 
becomes the flow and opposite direction at the time of electrolysis, and is returned to a water tank 6. In addition, drawing 2 is a 
become [ independent ] type and the source of heating used for the first starting operation is omitted. Moreover, for the 
compressor for hydrogen, and 8, as for a pump and 10, the compressor for oxygen and 9 are [ seven in drawing 2 / an AC/DC 
transfer device and 1 1 ] ac mains. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the power storage equipment mentioned above had the following problems. 
[0005] (1) In the time of electrolysis and power generation, since a flow is reversed, the entrance of the aforementioned 
electrolysis cell becomes reverse at the time of electrolysis and power generation, and the temperature of each part changes at the 
time of change operation of electrolysis and power generation. At this time, in order that the thermal stress of a repeat may act on 
the aforementioned electrolysis cell by the temperature change, the soundness of an electrolysis cell is spoiled. 
[0006] (2) In a heat regenerator, since the move direction of heat changes at the time of change operation (two short-term [/day ] 
change), a temperature change happens to a heat exchanger, the thermal stress of a repeat acts, and the soundness of a heat 
exchanger is spoiled. 

(3) Since the switching operation of a Start-pump halt and a valve is needed for every change of electrolysis and power 
generation, it is forced complicated operation. 

[0007] this invention was made in order to solve the above-mentioned conventional trouble, the operability at the time of 
electrolysis and power generation is excellent, and it tends to offer reliable hydrogen use type power storage equipment. 
[0008] 

[Means for Solving the Problem] this invention is power storage equipment characterized by to carry out the flow direction of the 
hydrogen supplied to the aforementioned steam electrolysis at the time of electrolysis and power generation or oxygen, and a 
steam in the fixed direction in the power storage equipment which manufactures hydrogen and oxygen from a steam, stores these 
gas temporarily, and generates electricity by the steam electrolysis cell equipped with the solid-acid ghost electrolyte by making 
the aforementioned hydrogen and oxygen flow backwards again in the aforementioned steam electrolysis cell. The power storage 
equipment concerning this invention specifically has structure shown below. 

[0009] (1) Oxygen went into the reversible type electrolysis cell through the flow control valve and the heat regenerator from the 
oxygen tank, and a round formula which pressurizes the oxygen which carries out a time style by the compressor for oxygen 
through a heat regenerator from the aforementioned electrolysis-cell outlet, and is returned to an oxygen tank was used for the 
system of oxygen. 

[0010] (2) Hydrogen went into the reversible type electrolysis cell through the flow control valve and the heat regenerator from 
the hydrogen tank, the system of hydrogen resulted [ from the aforementioned electrolysis-cell outlet ] in the capacitor through the 
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heat regenerator, and a round formula which pressurizes by the compressor for hydrogen and is returned to a hydrogen tank was 
used for it. 

[001 1] (3) Water joins a hydrogen line through a pump and a flow control valve from a water tank, and the system of a steam 
evaporates water in a heat regenerator, and send it to an electrolysis cell as a steam. The unreacted steam resulted in the capacitor 
through the heat regenerator, and adopted a round formula returned to a water tank as the water of condensation here. 
[0012] 

[Function] According to the power storage equipment of such composition, by making the system of hydrogen, oxygen, and a 
water/steam into a round method, respectively, in a generating-mode mode change, the flow direction does not change from 
electrolysis operation, but a water pump and a compressor also keep operation maintained. That is, in electrolysis operation, 
water is sent with a pump from a water tank, it mixes with a small amount of hydrogen on the way, an electrolysis cell is supplied, 
the hydrogen manufactured by the electrolysis cell and an unreacted steam are discharged from an electrolysis-cell outlet, a steam 
is condensed by the capacitor, and it separates into hydrogen and water. Hydrogen is pressurized by the compressor, and is 
returned and stored in a hydrogen tank, and water is returned to a water tank. 

[001 3] Moreover, in a generating mode, hydrogen is mixed with little water on the way through a flow control valve from a 
hydrogen tank, an electrolysis cell is supplied, it is discharged from an electrolysis-cell outlet with the steam manufactured by the 
cell reaction and unreacted hydrogen, and a steam is condensed by the capacitor, water is returned to a water tank and hydrogen is 
returned to a hydrogen tank, respectively. Thus, the completely same path is followed at the time of electrolysis and power 
generation. 

[0014] On the other hand, an oxygen system is supplied to an electrolysis cell with constant flow regardless of electrolysis and 

power generation, a flow rate increases at the aforementioned electrolysis-cell outlet at the time of electrolysis, and the 

aforementioned electrolysis-cell outlet flow rate decreases from an entrance at the time of power generation. 

[0015] Therefore, according to the power storage equipment of this invention, since the operation by change requires 

transmission-and-reception ****** of a power supply section, and only regulation of a hydrogen flow rate and the amount of 

streams, operability is excellent and it can raise reliability remarkably. 

[0016] 

[Example] Hereafter, the example of this invention is explained in detail with reference to drawing 1 . 

[0017] Drawing 1 is the schematic diagram of the power storage equipment of this invention. 21 in drawing is a reversible type 
electrolysis cell, and has the function of both steam electrolysis and a fuel cell. The aforementioned electrolysis cell 2 1 has the 
structure where the stabilized zirconia was used as an electrolyte and the porous electrode (for example, platinum) was attached in 
both sides of the aforementioned electrolyte. The aforementioned electrolysis cell 21 disassembles a steam into hydrogen and 
oxygen by energizing the electrical and electric equipment which changed the alternating current 23 into direct current 24 through 
the rectangular transfer device 22 to inter-electrode [ of the aforementioned electrolysis cell 21 ]. Moreover, by supplying 
hydrogen and oxygen to the aforementioned electrolysis cell 21 conversely, a direct current is generated, and the aforementioned 
direct current is changed and transmitted to an alternating current through the aforementioned rectangular transfer device 22. 
[00 1 8] Oxygen goes into the aforementioned electrolysis cell 2 1 through a flow control valve 26 and the heat regenerator 27 for 
oxygen from the oxygen tank 25, and the system of oxygen has become a round formula which pressurizes the oxygen which 
carries out a time style by the compressor 28 for oxygen through the aforementioned heat regenerator 27 from the electrolysis-cell 
21 aforementioned outlet, and is returned to the aforementioned oxygen tank 25. Feedback control of the aforementioned flow 
control valve 26 is carried out by the signal of the specified flowmeter 29 which has been arranged at the oxygen line. Moreover, 
the aforementioned compressor 28 for oxygen stuffs the oxygen which flowed back into the aforementioned oxygen tank 25. 
[00 1 9] Hydrogen goes into the aforementioned electrolysis cell 2 1 through the heat regenerator 32 for a flow control valve 3 1 , 
hydrogen, and steams from the hydrogen tank 30, and the system of hydrogen results [ from the electrolysis-cell 21 
aforementioned outlet ] in a capacitor 33 through the aforementioned heat regenerator 32, and has become a round formula which 
pressurizes by the compressor 34 for hydrogen and is returned to the aforementioned hydrogen tank 30. Feedback control of the 
aforementioned flow control valve 3 1 is carried out by the signal of the specified flowmeter 35 which has been arranged at the 
hydrogen line. Moreover, the aforementioned capacitor 33 cools the mixed-base object of hydrogen and a steam, uses a steam as 
water and separates hydrogen. The aforementioned compressor 34 for hydrogen stuffs the hydrogen which flowed back into the 
aforementioned hydrogen tank 30. 

[0020] Water joins the aforementioned hydrogen line through a pump 37 and a flow control valve 38 from a water tank 36, and 
the system of a steam evaporates water in the aforementioned heat regenerator 32, and is sent to the aforementioned electrolysis 
cell 2 1 as a steam. An unreacted steam results in the aforementioned capacitor 33 through the aforementioned heat regenerator 
32, and has become a round formula returned to the aforementioned water tank 36 as the water of condensation here. Feedback 
control of the aforementioned flow control valve 38 is carried out by the signal of the specified flowmeter 39 which has been 
arranged at the water line. 

[0021] In addition, since the aforementioned electrolysis cell 21 is generally operated at 800-1000 degrees C, each 
aforementioned heat regenerators 27 and 32 carry out the heat exchange of the hydrogen supplied to the aforementioned 
electrolysis cell 21, a steam, and the oxygen to each exhaust air (800-1000 degrees C), and heat them. 

[0022] While being a hydrogen line, according to such composition, in electrolysis operation, water is sent with a pump 37 from a 
water tank 36, and it mixes with a small amount of hydrogen, and the reversible type electrolysis cell 21 is supplied, and the 
hydrogen manufactured by the aforementioned electrolysis cell 2 1 and an unreacted steam are discharged from the 
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electrolysis-cell 2 1 aforementioned outlet, a steam is condensed by the capacitor, and it separates into hydrogen and water. 
Hydrogen is pressurized by the compressor 34, and is returned and stored in the hydrogen tank 30, and water is returned to a 
water tank 36. This electrolysis operation is performed by ten or more (a carrier occupies nine) hydrogen 1 :oxygen 0.5: water 
conditions by the mole ratio by controlling flow control valves 26, 3 1, and 38. 

[0023] Moreover, in a generating mode, hydrogen is mixed with little water on the way through a flow control valve 3 1 from the 
aforementioned hydrogen tank 30, the aforementioned electrolysis cell 21 is supplied, it is discharged from the electrolysis-cell 21 
aforementioned outlet with the steam manufactured by the cell reaction and unreacted hydrogen, and a steam is condensed by the 
capacitor 33, water is returned to a water tank 36 and hydrogen is returned to the hydrogen tank 30, respectively. This generating 
mode is performed on condition that hydrogen 1 (carrier occupies 0.9):oxygen 0.5:water 0.2 by the mole ratio by controlling flow 
control valves 26, 3 1 , and 38. 

[0024] On the other hand, an oxygen system is supplied to the aforementioned electrolysis cell 21 with constant flow regardless of 
electrolysis and power generation, a flow rate increases at the electrolysis-cell 2 1 aforementioned outlet at the time of electrolysis, 
and the aforementioned electrolysis-cell 2 1 outlet flow rate decreases from an entrance at the time of power generation. 
[0025] Therefore, in order that both hydrogen, oxygen, and steams may follow the same path and may not change those flow 
directions at all in electrolysis mode and power generation mode, the operation by change requires transmission-and-reception 
****** of a power supply section, and only regulation of a hydrogen flow rate and the amount of streams. Consequently, 
reliability can be improved, while operation is easy and can aim at curtailment of an operation factor. 
[0026] Moreover, since the maximum-temperature position of a system can be made to always exist in the outlet side of an 
electrolysis cell 21 in order that a flow direction may not change, the heat transfer temperature gradient in heat regenerators 27 
and 32 can be kept constant, and electrolysis-cell 21 inlet temperature can also be held to a maximum temperature and a certain 
fixed difference. Consequently, the temperature change of the electrolysis cell 21 by operation change does not arise, but there is 
no generating of repeat thermal stress, and it contributes to improvement in endurance. 

[0027] Since similarly the maximum-temperature point in heat regenerators 27 and 32 and a minimum-temperature point can be 
fixed, without being dependent on an operation change, the thermal stress defatigation by temperature change can be mitigated, 
and reliability can be improved. 
[0028] 

[Effect of the Invention] As explained in full detail above, the power storage equipment with which it excelled in operability 
according to this invention, the thermal stress defatigation by generating and temperature change of repeat thermal stress was 
mitigated while operation was easy and could aim at curtailment of an operation factor, and improvement in reliability was 
achieved can be offered. 
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ABSTRACT : 



PURPOSE: To improve the operability in electrolysis and generation by setting the 
flowing direction of hydrogen or oxygen and steam supplied to steam electrolysis at 
electrolysis and generation in a fixed direction. 

CONSTITUTION: In electrolytic operation, water is sent from a water tank 36 by a pump 
37, mixed with a small quantity of hydrogen in the course of a hydrogen line, and 
supplied to a reversible electrolytic cell 21. The hydrogen manufactured by the 
electrolytic cell 21 and the unreacted steam are discharged from the outlet port of the 
electrolytic cell 21, the steam is condensed by a condenser 33 and separated into 
hydrogen and water. The hydrogen is pressurized by a compressor 34 and returned to a 
hydrogen tank 30. On the other hand, oxygen system is supplied to the electrolytic cell' 
21 in a fixed flow rate. The flow rate is increased in the electrolytic cell 21 outlet 
port at electrolysis, and the flow rate is reduced in the cell 21 outlet port lower 
than in the inlet port at generation. Thus, in both electrolytic mode and generating 
mode, hydrogen, oxygen and steam absolutely follow the same route. 
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